Experimental

INS Calibration
Known weights of polystyrene (Sigma Aldrich, M w = 350000, M n = 170000), listed in Table S1 , were prepared and analysed using the MAPS spectrometer at the ISIS facility, Rutherford Appleton
Laboratory. An incident energy of 600 meV was used for polystyrene with spectra measured for approximately 150 µAmps. Spectra were measured using the 'A' chopper package.
Post-reaction the data was handled using OriginPro 8.0. Spectra were baseline corrected and the corresponding ν (CH) features integrated. The total number of hydrogen atoms present in each sample was calculated using the following expression;
(Mass of sample/ Mass of 1 mole) x %H per mole x N A = Total number of H atoms
Results and Discussion
INS Calibration
Fig. S1 presents the data obtained from the polystyrene sample set measured using the 'A'
chopper package with the spectra presented in Fig. S1 (A) and the calibration plot presented in Fig.   S1 (B). The ν (CH) for both the aliphatic and aromatic groups of polystyrene are clearly present in Fig. S1 (B), with the aliphatic ν (CH) at 2899 cm -1 and the aromatic ν (CH) at 3041 cm -1 . The total integrated area for these features was measured and compared to the hydrogen content of the investigated samples to produce the calibration plot in Fig. S1 (B). The fitted linear regression line, fixed through the origin yields an R 2 value of 0.99866. Gaussian peak fittings indicating the sp 2 and sp 3 hybridised carbon contributions to the spectra.
